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How to Determine Accurate Chemical Ordering in Several Nanometer
Large Bimetallic Crystallites from Electronic Structure Calculations 
Relation between topological energy expression and model Hamiltonians
For nanoparticles (NPs) with a fcc lattice and extended {111} facets exposed, there is a relation between the topological energy expression
and a model Hamiltonian acting on local degrees of freedom of the system. Namely, let be a fictitious atomic spin operator that upon acting on the wave function of the system returns value 1, if the lattice site i is occupied by atom A and -1, if the site i is occupied by atom B. Then, one can express the number of heteroatomic bonds A-B in the system as
, where the sum is taken over adjacent pairs of atoms. In turn, the coordination number of an atom in the nanoparticle is
where the sum is taken over sites adjacent to the site i. In the nanoparticle with fcc structure corner atoms have coordination number 6, edge atoms -7, atoms on {111} terraces -9 and interior atoms -12. (Atoms on {100} terraces with coordination number 8 are not considered here for simplicity.) Hence, one can express the quantities in (1) as operators in the following way:
where sums are taken over all atoms. Consequently, the topological energy expression can be obtained by applying the following Hamiltonian to the system's wave function:
Presently we do not see a practical advantage of the topological Hamiltonian in eq. (7) over the topological energy expression in eq. (1).
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Dependence of calculated mixing energies on the basis set size
Smaller cut-off energies, ) * , were used in the electronic structure (DFT) calculations to construct topological energy expressions and to assess their accuracy, whereas the bigger cut-off energies of 415 eV could be recommended for VASP calculations involving C and O atoms (i.e. in studies of organic reactions catalyzed by transition metals). The differences between the mixing energies calculated with the two cut-off values are less than 1 meV per atom, which justifies the employment of the smaller cutoff in the present study. 
Evaluation of method performance for less symmetric nanoparticles
In the present work we determine the chemical ordering in highly symmetric truncated octahedral NPs.
In order to demonstrate that our method is not limited by any means to such "magic" particle shapes we also calculated the chemical ordering in Au 61 Pd 61 NP of only C 3v symmetry. The NP shape is derived from a Pd NP supported on MgO(100), the structure of which was optimized by some of us in Ref. a 95% confidence intervals of ( ; 2< ) are also given.
As shown in Tables S2, S3 is the number of Au atoms not exposed on the NP surface.
